Substance P induces activation, adherence and migration of equine eosinophils.
The tachykinin, substance P (SP), affects eosinophil function by direct and indirect mechanisms and has been shown to cause equine eosinophils to adhere to vascular endothelium and to release cytokines that increase cell adherence. The aim of this study was to determine whether SP could act directly on equine eosinophils in vitro. Eosinophil activation was also compared in cells from normal ponies and those with insect hypersensitivity as SP may be released in the skin of hypersensitive animals. SP caused equine eosinophils to adhere, migrate and produce superoxide, although high concentrations were required to produce these effects [10 +/- 2% adherence, 45 +/- 20 cells/0.3 mm2 and 48 +/- 7 nmol (of reduced cytochrome C)/106 cells, respectively, at 3 x 10-4 m]. That the 7-11, but not the 1-7, amino acid fragment of SP caused superoxide production, suggested the effects of SP were receptor mediated. Eosinophils from hypersensitive ponies produced more superoxide in response to SP, but not phorbol myristate acetate or histamine, over the concentration range tested when compared with cells from normal ponies. The data obtained in this study suggest that although SP can directly activate equine eosinophils, in view of the high concentrations required, such actions may be of less relevance physiologically than other SP-mediated effects.